Renal blood flow control by tubuloglomerular feedback (TGF) in normal and spontaneously hypertensive rats--a role for dopamine and adenosine.
Following the elementary laws of hemodynamics and the functional characteristics of the renal myogenic and macula densa-mediated (TGF) vascular resistance control mechanisms, TGF-mediated changes of renal vascular resistance are amplified by cooperative changes of the myogenic mechanism. Myogenically induced changes, on the other hand, would be antagonized by TGF. Resetting of renal vascular flow resistance by alterations to the TGF mechanisms might thus be more effective than alterations to the myogenic mechanism. Dopamine and adenosine, two autacoids occurring normally in the tubular fluid, may play a key role in operating such a resetting mechanism. Dopamine and adenosine were found in proximal tubular fluid at concentrations of 10(-8) and 0.5 10(-6) M respectively. Dopamine inhibits the tubuloglomerular feedback mechanism, this inhibition is antagonized concentration-dependently by adenosine. These effects most likely occur via D1 and A1 receptors and hence by regulation of the adenyl cyclase activity in the macula densa cells. The balance between adenosine and dopamine in tubular fluid appears to be under the control of extrarenal parameters. In normal rats, high dietary salt intake, by influencing the secretion of an unknown adrenal hormone, and inhibition of Na-K-ATPase might be of importance. In spontaneously hypertensive rats unknown genetic parameters may also play a role.